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(57) Abstract: The present invention relates to an optical screen element, such 
as a partition wall section, a glass facade, a window or the like, comprising a first 
glass plate and a second glass plate enclosing light manipulating means thereinbe- 
tween, wherein the light manipulating means includes a panel having a cell struc- 
ture that substantially fills the space between said two glass plates and wherein 
the cell structure is made up by tube pieces in a polymeric material that are com- 
pactly accumulated to form a cellular panel. By a screen according to the inven- 
tion, daylight is polarised, while allowing view through the cell structure parallel 
to its orientation. The cell structure of a screen element according to the invention 
allows for unhindered visual access through the screen in one direction of viewing 
whereas visual access is blocked from other directions. By the optical effect of 
the screen element of the invention, a new design possibility is offered not only to 
engineers and building designers but also interior decorators, since it is realised 
that the screen element can be used for several purposes besides glass panels and 
facades such as a partition wall, a dividing screen within an office space or the 
like. Moreover, the polymer material cellular structure makes the cellular panel 
easy and inexpensive to manufacture. 




Published: 

— without international search report and to be republished 
upon receipt of that report 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



WO 02/35046 




PCT/DK01/00706 



An Optical Screen Element 

The present invention relates to an optical screen element, such as a partition wall 
section, a glass facade, a window or the like, comprising a first glass plate and a 
5 second glass plate enclosing light manipulating means thereinbetween. 

A screen element of this kind is known from e.g. EP-A-0 899 411. In the art, a 
double-glazed window having a Venetian blind enclosed between the glass panels is 
well-known. Such windows satisfy many light control requirements, but are complex 
10 in their construction as the light manipulating means in the form of a Venetian blind 
requires mechanical and - in some designs - even electrical components present in 
the window structure in order to operate the blind. 

Such blinds are often more or less permanently positioned so as to prevent direct 
15 sun-light from entering into a building. In an office building or the like during 
daytime, artificial illumination is used instead of daylight illumination in order to 
control the level of illumination. Apart from the increase in the use of electricity, 
which is unpreferable from both a financial and an environmental point of view, the 
impression of such interior building space can be a somewhat closed working 
20 environment, in particular if a large space is further sub-divided by partition walls or 
screens. 

In DE 36 12 68 1 A 1 a security glass screen element with a honeycomb reinforcement 
panel between two glass sheets is described. This screen element allows direct 

25 sunlight to penetrate to some extent. In the disclosure it is stated that the honeycomb 
panel may be designed in different manners and in different kinds of material, but 
preferably in a light-weight metal, such as aluminium. However, the manufacture of 
such panel is difficult and expensive amongst other things because the panels must 
be handled great care so they are not dented or in other ways damaged. Moreover, in 

30 order to provide a real reinforcement, the walls in the honeycomb panel must have a 
certain thickness, which in turn compromises the transparency of the glass element 
and thus lowers the visibility into and the illumination of the room behind the screen. 



CONFIRMATION COPY 
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From an architectural point of view, this effect is undesirable in some building 
designs and it is therefore the object of the present invention to provide an optical 
screen which is simple in design, manufacture and in use and which allows for direct 
5 sunlight to penetrate without lowering the level of illumination unduly and also 
allows for direct visual access through the screen element in order to achieve a 
feeling of openness for the persons in a room behind this screen. 

This object has been achieved by an optical screen element of the initially mentioned 
10 kind, wherein the light manipulating means includes a panel with a cell structure that 
substantially fills the space between said two glass plates and wherein the cell 
structure is made up by tube pieces in a polymeric material that are compactly 
accumulated to form a cellular panel. 

15 By a screen according to the invention, daylight is not shielded but merely 
manipulated when passing through the screen element. The light may be reflected by 
the walls of the cell structure and a diffuse light with a relatively high level of 
illumination is created on the inside of the screen. If the light from the light source is 
parallel or substantially parallel to the wall of the tubular pieces in the cell structure, 

20 the light will become a direct illumination in the room whereby a light architectonic 
effect is achieved in the room. This effect is enhanced by using thin-walled polymer 
tubular pieces since the wall thickness may be particular thin, just as this choice of 
material makes the panel easy to manufacture and the optical screen element light- 
weight and gives an airy experience for the persons on each side of the partition wall. 

25 Preferably, the panel is loosely positioned in the gap between the glass plates. 
Alternatively, the panel is a permanently fixed cell structure. The cellular structure 
panel is made of a polymer material whereby a temperature constant cell structure is 
achieved. 

30 Due to the optical effect which is achieved, a screen element according to the 
invention will appear as a semi-transparent partitioning wall. The cell structure of a 
screen element according to the invention allows for unhindered visual access 
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through the screen in one direction of viewing whereas visual access is blocked from 
other directions. By the optical effect of the screen element of the invention, a new 
design possibility is offered not only to engineers and building designers but also 
interior decorators, since it is realised that the screen element can be used for several 
5 purposes besides glass panels and facades such as a partition wall, a dividing screen 
within an office space or the like. The panel is a fixed cell structure permanently 
enclosed in the space between two glass plates. 

The tubular pieces are provided with a length which substantially corresponds to the 
10 distance or gap between the glass plates. Hereby, a uniform optical effect is achieved 
throughout the whole area of the screen element, since the tubular pieces are 
hindered in axial movement. 

In the preferred embodiment of the invention, the cell structure is made of tube 
1 5 pieces that are compactly accumulated to form a cellular panel. Hereby, a panel- sheet 
is obtainable that is easy and relatively inexpensive to manufacture. Depending on 
the choice of material for the cell panel, of course, a tubular cell structure provides a 
superior bending resistance. 

20 In an alternative embodiment of the invention, the cell structure is in a honeycomb 
pattern. Hereby, a rigid structure of the screen is obtained that is resistant to bending 
and other impacts, just as a honeycomb cell structure consisting of stacked hexagonal 
openings is a particularly strong structure compared to its weight while also being 
particularly open to light penetration. 

25 

In a particular simple embodiment of the invention, the cell structure is made of 
cylindrical tube pieces that are naturally stacked to form the cellular panel structure. 
Hereby, the tubular pieces may be placed between two glass plates - with the correct 
orientation of the tubular pieces - and will naturally stack compactly and uniformly 
30 due to the cylindrical shape. 
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The panel is made of tubular pieces of polycarbonate, polypropylene or 
polyvinylester. Another polymer material could be polyvinyl chloride (PVC). 
Hereby, a panel is light weight, tough, robust and resilient material, making the cell 
panel easier to handle during transport and during production of the screen element. 

5 By using a polymeric material, i.e. a thermoplastic material, improved heat insulation 
is obtainable e.g. compared with the aluminium structure. In a preferred embodiment, 
the cell panel is made of tubular cells of polycarbonate. Hereby, a high impact 
strength allowing for very thin cell walls. Such tough thermoplastic material has a 
high softening temperature allowing for a particularly wide temperature variation. 

10 However, it is realised that other polymer materials may be used depending on the 
specific requirements of the screen element, e.g. UV resistance, colouring properties, 
etc. 



In a preferred embodiment, the screen is a heat insulating double-glazed window 
15 panel. By this embodiment, the screen element is suitable for use in a glass facade. 
The facade could either be made entirely of such translucent screen elements or with 
such elements incorporated in sections of the facade. Moreover, a third glass plate 
could be provided, said third glass plate constituting the outer plate of the screen 
element. Hereby, a triple-layer glass heat insulation window panel is obtained on the 
20 basis of the invention. The cell structure is preferably situated inside the innermost of 
the two interior empty volumes in the triple-layer glass window, since the 
temperature is more stabile in this space. Furthermore, by a double or triple-layer 
glass screen element, a sound dampening effect may be achieved. 



25 In one preferred embodiment of the invention, the walls of the cell structure are 
orthogonal to the glass plates. The screen is transparent to the viewer when the line 
of sight is parallel with the walls of the cell structure. When the walls are orthogonal 
to the glass surface, the viewer can only experience the transparency when he or she 
is looking in this particular direction. Moreover, daylight will be reflected in the 

30 walls of the cell structure so that the light will be distributed in a particular pattern 
inside the building with this orthogonal cell structure. In an alternative embodiment, 
at least a portion of the walls of the cell structure is in an inclined angular position 
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relative to the glass plates. This will create a different effect for the viewer and a 
different light distribution in the building. 

Moreover, a wall panel comprising a combination of different inclinations of the cell 
5 walls, including the orthogonal orientation, could create a particularly attractive light 
distribution effect 

In an embodiment, the panel is provided with a surface treatment, such as colouring, 
a mat or glossy coating or the like in order to manipulate the incoming light reflected 
10 in the panel Hereby, incoming light can be manipulated not only in its deflection but 
also in brightness and colour. 

In another embodiment, the inner surface of the third glass plate in a triple-layer 
glass heat insulating window is provided with a soft coating. This soft coating 
15 usually comprises a layer of metal ions provided in order to reflect some components 
of incoming light, such as UV or heat radiation, and thereby keep these components 
from penetrating the window. 

The cellular panel may be made of the tubular pieces are provided in a transparent or 
20 coloured polymer material, which are bonded together by a heat treatment or glue to 
form the panel prior to the insertion of the panel between the glass plates. The 
tubular polymer pieces may easily be welded together to form a cellular panel. 
Alternatively, the cellular panel is made of the tubular pieces, which completely fills 
the gap and which are loosely filled into the gap between the two glass plates. 



The invention will be described in detail below with reference to the accompanying 
drawings, in which . 



25 



30 



Fig. 1 
fig. 2 



is an isometric schematic view of a screen element according to a first 
preferred embodiment the invention, 
is the same in a cross section side view, 
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fig. 3 is an exploded axonometric view of a screen element according to a 

second preferred embodiment, and 
fig. 4 is a sectional view thereof. 

5 In figures 1 and 2, the screen element includes a first glass plate 1 and a second glass 
plate 2. Moreover, a third glass plate 3 can be provided as indicated by the broken 
lines. Between the first and second glass plates 1 and 2, a panel 4 having a cell 
structure is enclosed in the interior space 6. The screen element may be provided 
with a frame (not shown) circumscribing the glass plates 1, 2 and possibly 3. 

10 

The cell structure of the panel 4 preferably consists of a honeycomb structure, i.e. 
hexagonal openings in a stacked configuration. This cell structure is a very open and 
relatively light structure. 

15 The cell structure of the panel 4 may be provided with orthogonal cell walls 5 
relative to the glass plates 1 and 2. Alternatively, the cell walls 5 could be inclined so 
as to direct light reflections in a particular direction and/or shielding transparency 
from a particular direction relative to the screen element. 

20 When three-layer glass is used as a screen element, such as a three-layer glass heat 
insulating window, the panel 4 is preferably arranged in the innermost of the two 
interior volumes 6 and 7 of the screen element. In the innermost space, the 
temperature is more stabile, whereby the panel is less likely to be deformed due to 
thermal expansions and contractions due to temperature changes. 

25 

If thermal expansion is a problem, the panel 4 may be fitted in the interior space 6 
between the two glass plates 1 and 2 in such a way that thermal expansion may be 
allowed for. The panel 4 could be slightly smaller in thickness than the 
corresponding dimension of the interior space 6. 

30 

The cells could have other shapes than the hexagonal shape, as long as the screen 
element appears almost fully transparent when viewed in the "transparency direction" 
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and in particular when viewed from a distance. The transparency level can also be 
manipulated by a cell structure of a relative large depth or thickness. The thickness 
can be varied from e.g. 4 mm to about 24 mm or larger e.g. up to 300 to 800 mm. By 
a relatively large thickness, an even softer light will penetrate through the screen 
5 element since the light is reflected between the walls in the cell structure during 
penetration. Moreover, by using a cell structure with a relative large depth, the 
angular tolerance in the transparent viewing direction will be narrowed significantly. 

In figures 3 and 4, a second embodiment of the invention is shown. In this preferred 
10 embodiment, the cell structure 4 is made up by tubular pieces 8 that are stacked and 
bonded together to form a cellular panel 4 placed between two glass panels 1, 2. This 
cell panel 4 is particularly advantageous since it is light, easy to produce and to cut 
into a particular shape. It is also less fragile and much cheaper to produce than a 
hexagonal aluminium cell structure. In a particularly advantageous embodiment, the 
15 tubular cell structure is made of polycarbonate or another suitable polymeric 
material. The polymeric material may be chosen in accordance with the requirements 
of the cell structure, such as material requirements regarding UV sensitivity, 
colouring properties, specific temperature requirements, etc. 

20 The term glass plate is understood to involve any transparent sheet that is suitable for 
the purpose of the screen element. 

This and other modifications of a screen element according to the invention may be 
made without departing from the scope of the invention, which is defined in the 
25 accompanying claims. 

The present invention relates to an optical screen element, such as a partition wall 
section, a glass facade, a window or the like, comprising a first glass plate and a 
second glass plate enclosing light manipulating means therein between, wherein the 
30 light manipulating means includes a panel having a cell structure that substantially 
fills the space between said two glass plates and wherein the cell structure is made up 
by tube pieces in a polymeric material that are compactly accumulated to form a 
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cellular panel. By a screen according to the invention, daylight is polarised, while 
allowing view through the cell structure parallel to its orientation. The cell structure 
of a screen element according to the invention allows for unhindered visual access 
through the screen in one direction of viewing whereas visual access is blocked from 

5 other directions. By the optical effect of the screen element of the invention, a new 
design possibility is offered not only to engineers and building designers but also 
interior decorators, since it is realised that the screen element can be used for several 
purposes besides glass panels and facades such as a partition wall, a dividing screen 
within an office space or the like. Moreover, the polymer material cellular structure 

1 0 makes the cellular panel easy and inexpensive to manufacture. 
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Patent Claims: 

1. An optical screen element, such as a partition wall section, a glass facade, a 
window or the like, comprising a first glass plate and a second glass plate enclosing 

5 light manipulating means thereinbetween, said light manipulating means including a 
panel having a thin-walled cell structure that substantially fills the space between 
said two glass plates, 
characterised in that 

the cell structure is made up by tube pieces in a polymeric material that are 
10 compactly accumulated to form a cellular panel. 

2. A screen element according to claim 1, wherein said tubular pieces having a length 
which substantially corresponds to the distance between the glass plates. 

15 3. An optical screen element according to claim 1, wherein the panel is a 
permanently fixed cell structure. 

4. An optical screen element according to any of the claims 1 to 3, wherein the cell 
structure is in a honeycomb pattern. 

20 

5. An optical screen element according to any of the claims 1 to 3, wherein the cell 
structure is made of cylindrical tube pieces that are naturally stacked to form the 
cellular panel structure. 

25 6. An optical screen element according to any of claims 1 to 5, wherein the tubular 
pieces are made of polycarbonate, polypropylene or polyvinylester. 

7. An optical screen element according to any of the preceding claims, wherein the 
screen is a heat insulating double-glazed window panel. 

30 

8. A screen element according to any of the preceding claims, wherein the walls of 
the cell structure are orthogonal to the glass plates. 
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9. A screen element according to claim 1, wherein at least a portion of the walls of 
the cell structure is in an inclined angular position relative to the glass plates. 

5 10. A screen element according to any of the preceding claims, wherein the tubular 
pieces are provided with a surface treatment, such as colouring, a mat coating or the 
like in order to manipulate incoming light reflected in the panel. 

1 1. A screen element according to any of the preceding claims, wherein the cellular 
10 panel is made of the tubular pieces are provided in a transparent or coloured polymer 
material, which are joined together by a heat treatment to form the panel prior to the 
insertion of the panel between the glass plates. 



15 



12. A screen element according to any of claims 1 to 9, wherein the cellular panel is 
made of the tubular pieces, which substantially fills the gap and where the tubular 
pieces are loosely filled into the gap between the two glass plates. 



